Retroviral delivery of dominant-negative vascular endothelial growth factor receptor type 2 to murine wounds inhibits wound angiogenesis.
Vascular endothelial growth factor (VEGF) is a potent paracrine signal for initiating angiogenesis. Although VEGF can bind to several cell surface receptors, VEGF receptor type 2 (VEGFR2, a.k.a. KDR or flk-1) is the primary receptor responsible for VEGF-induced endothelial cell proliferation. To determine whether the VEGF-VEGFR2 signaling axis has an important role in wound healing angiogenesis, we used a retrovirus to deliver a signaling-defective truncated VEGFR2 (tm VEGFR2) to block VEGF-VEGFR2-induced endothelial cell proliferation in murine wounds. We show that the retroviral construct effectively blocked phosphorylation of VEGFR2 in vitro and we were able to express the truncated receptor in murine wounds. We achieved significant reduction of angiogenesis and granulation tissue formation in murine wounds, but this did not lead to delayed wound closure. In contrast, there was a corresponding increase in wound contraction, showing that functional VEGFR2 intracellular signaling is not critical for normal closure of excisional dermal wounds. Our results show a novel relationship between wound bed vascularity and wound contraction.